Lymphocyte development of adherence and motility in extracellular matrix during IL-2 stimulation.
To extravasate into normal and neoplastic tissue, lymphocytes must migrate through the subendothelial basement membrane and underlying interstitium, structures rich in extracellular matrix (ECM). We have performed a time-course study of the development of motility in ECM by murine lymphocytes during in vitro exposure to high titers of IL-2 (1000 Cetus units/ml). This protocol generates immunotherapeutic lymphocyte populations expressing lymphokine-activated killer activity. Spontaneous motility was measured in three-dimensional gels of type I (interstitial) collagen or Matrigel, a model basement membrane. A newly developed assay permitted not only the measurement of distance traveled by the leading cell front, but also the separation of lymphocytes on the basis of three types of behavior. The motile fraction consisted of lymphocytes that penetrated beneath the ECM gel surface during an 18-h migration period. There were also two nonmotile fractions: the nonadherent fraction, which failed to bind to the gel surface; and the adherent fraction, which bound but did not penetrate during the assay period. During a 3- to 5-day exposure to high titer IL-2, both adherence and motility increased significantly. In type I collagen, cells of the NK lineage developed greater surface adherence and less motility than cells of the T lineage. The surface-adherent fraction expressed higher lymphokine-activated killer and NK activity than did the nonadherent or motile fractions. Under prolonged IL-2 stimulation (7 to 12 days), there was a decline in the percentage of cells exhibiting motility in both types of ECM, and an increase in the percentage of surface-adherent cells. The findings indicate that the behavior of an IL-2-stimulated lymphocyte population in ECM is profoundly influenced by the duration of IL-2 exposure. Furthermore, lack of lymphocyte motility may reflect two different behaviors, nonadherence and adherence without motility. The nonadherent and surface-adherent populations may differ in phenotypic distribution and function. The motility system described in this report will be useful in separating and studying the mechanisms that produce lymphocyte adherence and motility, and in understanding the in vivo implications of these behaviors.